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(WE MANUFACTURE THEM) 

The Commodore range of Petpack Software is big and getting bigger! 
At the moment there are over 60 Petpacks and new programs are being 
added all the time. Here at Audiogenic we hold stocks of every Petpack 
and GD series disc, ready for immediate despatch 
For the Businessman we have programs for Stock Control, Filing, 
Accounts, Payroll, a very powerful Word Processor, and more! 
For Eductional applications we have programs to aid in the tuition of 
Languages, Physics, Maths, English, Pet Programming, Statistics, etc 
For the Scientist or Engineer we have programs on Mechanics of 
Materials, Harmonic Analysis, Circuit Design, Drawing Load and Die 
Design, Statistical Analysis, Geometry and Algebra, to mention but a 
few. Then for the Programmer, there is a selection of Programming 
Aids on cassette and disc. And, of course, there are the Games 
Petpacks! Fun for all the Family! There are at present 12 cassettes in 
the Treasure Trove series, with over 40 different games in all. The 
Arcade series has 6 games which will be familiar to those of you who 
frequent pubs, clubs or amusement arcades. The games are PET 
versions of those popular pastimes like the addictive ‘Space Invaders 

or the universe-encompassing 3D Startrek 


Get our catalogue for the exciting details. 


We also supply for your PET 


CONNECTICUT MICRO 

A range of analog to digital conversion equipment with up to 16 inputs 
for the collection of information. Temperature probes and software 
provided, all at prices starting at around £90.00. Alsoa range of IEEE to 
RS232 converters which are addressable and uni- or bi-directional 


AB COMPUTERS VISIBLE MUSIC MONITOR 

This unit is absolutely phenomenal. It actually displays music (staves. 
notes, signature etc.) on the screen and plays it at the same time. It will 
handle 4 part harmonies and you can add or delete notes with simple 
keyboard commands. It's a sort of musical word processor, Ideal for 
computer music freaks, whether rock, classical or budding 
‘Stockhausens”. Comes complete with notes, 8 bit D/A converter and 
some beautiful pieces of music inc. Maple Leaf Rag and some Bach 
Excellent value at £39.50 inc. VAT plus 25p P+P 


BASIC 4 and DOS 2 CONVERSION 

BASIC 4 gives your new ROM PET all the commands of the new 80 
column PETs DOS 2 goes in your disk drive and is necessary when 
using BASIC 4 or may be used on its own to get rid of initialisations 
every time you use a disk Both sets are priced at £43.70 inc. VAT + 50p 
P+P each 


ACCESSORIES 

SOUND BOARDS, DISKS, CASSETTES, ROMS, DISK HOLDERS 
PETSET (GETS YOU OUT OF CRASH), DEMAGNETISER, RIBBONS 
see catalogue for full details 


P.O. Box 88 Reading, Berkshire, 
Tel: (0734) 595269 24 Hour. 


Every PET 
Needs a Friend. 


CURSOR isthe best friend yourCommodore PET willever 
have. Since July, 1978 we have published 150 of the most 
user-friendly programs for the PET available anywhere 
When we write or edit a program, we spend lots of time 
fussing about how it will treat you. We pay attentiontolots 
of little things that help make using a computer apleasure 
instead of a pain 


Naturally, CURSOR programs are technically excellent 
Each program that we purchase is extensively edited or 
re-written by a professional programmer. But imagination 
is just as important as being user-friendly and technically 
good! We delight in bringing you off-beat, unusual 
programs that “show off" theabilities of yourPET orCBM 


CURSOR is user-friendly, technically great and full of 
imaginative programs. And every issue of CURSORisstil| 
available! We continue to upgrade previously published 
programs so that they'll work on the three varieties of 
Commodore ROM's (Old, New, and 4.0). New issues from 
23 also work on the 80 column CBM 


For only £3.75 inc. p+p & VAT you can buy a sample issue 
and judge for yourself. Or send £22.50 inc. p+p & VAT fora 
six-issue subscription. Each CURSOR comes to you asa 
cassette with five programs and a graphic Front Cover, 
including the famous CURSOR notes to keep you up to 
date with the state of PETs in the States! ready to LOAD 
and RUN on your PET 


Who knows? After your PET meets CURSOR, things may 
never be the same! 
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TO OUR READERS 


Welcome to the world of the microcomputer! VIC Computing is a new magazine that will 
appear six times a year - devoted to owners of the Commodore VIC, and those consider- 
ing the purchase of a low-cost computer. 

Whether you already understand the intricate design of a microprocessor, or (more 
likely) aren't too sure what the keyboard is for - there is lots to learn. VIC Computing can 
help you - all of our contributors are experienced microcomputer users who remember 
their early days well enough to want to help you avoid the same problems! The 
result will be a heavy mix of tutorials, reviews and anecdotes that are written in a wond- 
erful new language we have discovered - English - and not in impenetrable computer 
jargon. 

Take a look at this first issue, hot off the press as the very first VICs go on sale. We have 
a tutorial that can teach you the beginnings of programming in Jess than one hour, a care- 
ful study of VIC’s expansion capabilities and peripherals, as well as a straight-talking ex- 
planation of what you can make the VIC do. 

VIC Computing comes to you from the same stable as Microcomputer Printout, the in- 
dependent magazine about the PET and VIC. So why another publication? We felt that 
there was not only scope but a tremendous need for a magazine devoted solely to the 
VIC, which we believe will be Britain’s most popular computer. Commodore agree and 
have joined us in putting together the first computer magazine that is truly written for be- 
ginners. Their co-operation will help to ensure that VIC Computing is the most up-to- 
date and informed magazine available. 

Because the VIC is making its first appearance the amount of software and peripherals 
available is limited - although not for long, we suspect. 

We have deliberately kept this issue - and the price - small. Expect to see VIC Com- 
puting grow quickly. 

If you've already bought your VIC then a year’s subscription is going to be essential, 
and if you are still hesitating then 45p is a small price to pay to learn about microcomput- 
ing the easy way. 


of a much higher standard than any of 
Commodore's previous efforts. Secondly, 
BBC TV will be broadcasting courses teach- 


BEGINNERS QUERIES 


We welcome letters from both VIC users and from people con- 
sidering the purchase of a microcomputer. If you would like a 


rsonal reply, please enclose a stamped, addressed enve- 
ope. For this first issue, we have answered some of the ques- 
tions put to us while we were compiling the magazine. 


How Much of VIC's womery is actually usa- 
ble? The basic VIC has 5K bytes of RAM - 
enough to store 5120 alphanumeric charac- 
ters. However, VIC needs 1K worth for its 
own workings, and '/eK to store the screen 
characters. This leaves you with 3VeK or 
3584 bytes to store your BASIC program and 
variables. 


As well as playing games, could | use my VIC 
for storing Names and Addresses? Yes. Un- 
doubtedly someone will shortly offer a pro- 
gen to do this or you might write your own. 

ecause the cassette system is too slow for 
accessing such information, all addresses 
would have to be loaded into memory at the 
start of the day or after you have finished 
playing games! Allowing 500 bytes for the 
simple program, and 100 characters per ad- 
dress, you would only have room for 30 in 
memory at the same time. Loading would 
take about one minute. Our advice: use it for 
telephone numbers only, or buy the VIC Disk 
unit later for more and faster storage. 


When | learnt to program at school, | was 
taught that BASIC allowed 80 characters per 
line. How can VIC work with only 22? On the 
VIC, aline of BASIC can constitute up to four 
lines on the screen, but with one line number 
-that’s 88 characters in all! Unfortunately, 
this makes BASIC listings a little harder to 
read, unless you have the PRINTER which 
prints up to 80 per line. Our advice: keep line 
ae short as we will in VIC COMPUTING 
istings. 


The VIC Cassette Unit costs £49.95 - why 
can't | just plug in my own Audio Cassette 
player - the connection looks standard? Re- 
cording digital data on tape is not quite the 
same as recording music. The wave pattern 


is not so smooth, rather more square which 
requires more precision. Also, any imperfec- 
tion in music is slightly annoying or often un- 
noticed by the ear, in data, it can cause the 
computer to go into a what looks like a ‘co- 
ma’ - we call it a “crash”, and you must 
switch off and on again. 

Consequently, though the VIC cassette 
has the same mechanics as your audio unit, 
the recording electronics are totally diffe- 
rent. Whether that justifies the extra cost is 
arguable but we still rate the total system 
good value. 


Could | use my VIC for accessing any of 
these Public Information Services like CEE- 
FAX or PRESTEL? Not just yet - though it is 
quite likely within 6-9 months. (Incidentally, 
CEEFAX is a television-only system, PRES- 
TEL uses the telephone). You need a way of 
connecting VIC to the telephone, which 
means either a Modern (fitted by British Tele- 
com) or an Acoustic Coupler with two rubber 
cups into which you press the handset. For- 
tunately, VIC has the standard RS 232 inter- 
face so almost any make will do. Even so, it 
will set you back at least £200 unless 
Commodore comes out with a cheap VIC 
Modem. Once you have got one, however, 
the possibilities are almost limitless - not just 
of accessing public information, but also for 
private electronic mail and ‘bulletin boards.’ 
Our advice: wait a few months - VIC Comput- 
ing will cover the availability of hardware and 
information sources, as well as the whole 
new range of Community Services and ap- 
plications that this could open up. 


Just how difficult is it for a complete beginner 
to learn BASIC from scratch? A lot easier 
than it was for new microcomputer users 3 
years ago. To begin with, the VIC manual is 


ing BASIC; although they will be illustrated 
by reference to a different machine, much of 
it will still be relevant. Thirdly, VIC Computing 
will be running a series of self-contained arti- 
cles to take a complete beginner through to 
a competent level of programming. The first 
appears in this issue and will teach you how 
to write a simple twelve-liner after only one 
hour. If you want to proceed faster, most 
computer dealers stock a range of books on 
BASIC. There will shortly be released a 
cesses which teaches BASIC on the VIC it- 
self. 


| read in Printout, that VIC is very similar in 
design to PET, so will it run all the software 
that is available? The answer to this one is a 
qualified Yes. The VIC has essentially the 
same internal software as PET and runs 
BASIC 2.0, which is found on all 3000 series 
PETs. The recording format is identical 
which means that PET cassettes should load 
correctly. The main problems are as follows: 

1) You only have 3.5K of memory (un- 
less you have added some expansion) 
which limits you to the simpler games and 
utilities. 

2) The 22 character-wide screen will 
tend to mess-up PET screen displays. And 
of course there will be no colour. 

3) The memory map is not identical to 
PET so if there is any sophisticated POKEing 
in the program it will need to be modified. 
Nevertheless, a lot of PET software is cur- 
rently being modified by amateurs and 
suppliers alike to run on VIC. VIC Computing 
ye eg supplying tips on how to do this your- 
self. 


Will it be possible to use my VIC to control my 
model railway? - | am an_ electro- 
nics enthusiast? VIC abounds in suitable 
interfaces, but you need to be adept at both 
electronics and programming to handle this. 
For example, the User Port has 8 lines at TTL 
levels which you can set either to OV or 5V at 
will. This must be buffered from your elec- 
tronics with a standard 7400 chip. You may 
then, however, use each line to control a set 
of points, signals etc. 


To: ACT Microsoft Ltd., 
Shenstone House, 
Dudley Road, 
Halesowen, 

West Midlands 


Dear Sir, 


Please send me details of your 
exciting new programs for the VIC. 


Yours faithfully, 


hii i ae Te iam 


Fill in your name 
&address and ; 
send this page to ACT Microsoft for i 
information about the new VICSOFT 
range. 


As publishers for two magazines about 
microcomputers, we are pretty used to 
answering the queries of our readers rang- 
ing from heavyweight technical problems 
down to questions about where to buy soft- 
ware and how to begin learning program- 
ming. If you are considering buying, or have 
just bought a VIC then you are in luck - we 
have anticipated some of your most likely 
questions and willbe answering them one 
by one through the pages of this magazine. 

To begin with, a question that many 
people are reluctant to ask, and which is at 
the same time difficult to answer - just what 
can you do with a VIC? After a long lunch at 
the Waggonload of Monkeys our panel de- 
cided this was really three questions rolled 
into one: 

What is a microcomputer; what are its 
applications; and how do you go about mak- 
ing it do what you want? 

The microcomputer developed out of the 
Mainframe Computer as technology allowed 
components to be made many orders of 
magnitude smaller and cheaper, and 
demanding of less support. Mainframes 
require large rooms, air conditioning, com- 
plex electrical services, operating staff, 
maintenance crew and supporting bureau- 
cracy. And a large supply of white coats. 
Microcomputers usually require a mains 
plug! This evolution is causing attitudes to- 
wards computers to undergo a subtle 
change - away from the ‘Big Brother’ image 
and towards ‘Personal Computing.’ 

That simply means a computer where you 
need it, doing what you want it to, without 
affecting other computer users and costing 
next to nothing to run - less than a domestic 
light bulb in fact. 

Taking home as the where (though as we 
shall see, the VIC is not limited to that 
environment) let's move smartly on to what 

you might want to do. Our experience with 


other micros suggests three areas: Enter- 
tainment, Learning and Utility. 

The first of those is the most spectacular 
and is purely a cover name for Games - 
albeit with a difference. Chess, Draughts 
and Backgammon are all transformed by the 
computer. The VIC will be able to play 
against you with a degree of skill or difficulty 
that you specify. Given the right software, 
you can record games, make trial moves or 
re-enact the positions of professional 
matches. Then there are the Arcade Games 
- imitations of the ones that have done so 
much to destroy Pub Life as we know it, com- 
plete in VIC’s case, with sound effects and 
full colour. All that's missing is the coin slot! 
Space Invaders, Galaxian, Night Drive and 
Breakout are all under development, along 
with a few titles which you won't find at the 
Waggonload of Monkeys. For the VIC, these 
will be sold as ROM Cartridges that plug in 
the back, or tape cassettes to load from the 
VIC cassette unit. 

The microcomputer is as much as innova- 
tor as an imitator, however, and is spawning 
anew family of games. Some are simulations 
that enable you to re-enact a scenario or try 
your hand at controlling a particular event. 
Our Editor has now failed to land a Jumbo 
Jet successfully no less than sixteen times. 
He had more success quenching a Forest 
Fire. 

The latest arrival are the adventure games 
- not quite as visually stimulating or fast as 
the others but every bit as addictive. 
Typically you are given a task to perform 
such as finding and returning with treasure 
to the surface from a vast underground laby- 
rinth. Each turn sets anew scene and poten- 
tial course of action, such as: 


LYING ON THE FLOOR OF THE VAST 
CAVERN _ IS A SHINY BRASS LAMP. 
YOUR COURSE OF AG Tighe 


RUB LAMP 


THERE IS LITTLE TO BE GAINED FROM 
RUBBING AN ELECTRIC LAMP! 


At this point we had better assure you that 
there is more to Personal Computing than 
playing games. Learning at Home conjures 
up images of school homework, and books 
that teach you Ballroom Dancing in Three 
Easy Lessons. Though there is no reason 
why a VIC couldn't do both, and better - 
there are a lot more interesting areas to ex- 
plore. 

This applies particularly to young children 
- where a suitable program can provide 
extra help at crucial points; ae arthimetic 
and spelling come to mind. The ability to 
respond to answers with appropriate praise 
or encouragement, coupled with the excite- 
ment of colour and sound effects, means 
that many children will respond faster and 
more willingly than they might to a normal 
pupil-teacher situation. Higher up the edu- 
cational process, this simple idea can be ex- 
tended to tutorials, quizzes, tests and simu- 
lations with which the student can supple- 
ment or clarify his curriculum. 

And that brings us to adults - who are not 
exempt from this new form of learning! 
Remedial subjects, new languages and ev- 
en handicrafts are potential Teachware - the 
sppatlog jargon term for such programs. 
The important thing to grasp is that your VIC 


will not replace or supé¢ larmal class- 


continued 


ANYONE CAN PROGRAM! 


They said it couldn’t be done - an article that could teach you to program in less than 
one hour! Even if you previously thought that programming was not for you, read this 
first of a series by Mike Gross-Niklaus. After all, wnat have you got to lose? 


As someone who lectures in Computing 
for Beginners, | very often find that | have 
only to mention my job and people imme- 
diately start to clam up. “I’m sure its all 
very interesting,” they say “there’s a com- 
puter in our office - but | could never learn 
to use it because I'm just not technically 
minded.” The chances are that at some 
stage they have been shown a computer 
abe hed - and one glance at the strange 
ist of symbols and unrecognisable words 
has convinced athem that a technical de- 
gree must be a pre-requisite for program- 
ming. Nothing could be further from the 
truth, as the title maintains - anyone can 
program! 


There are two aspects to writing a computer 
program: defining the task you want done in 
an orderly and unambiguous way, and then 
writing these instructions in a compact form 
or code that will save both space and time 
when the computer performs them. What 
most people don't realise is that they per- 
form processes similar to these many times 
a day - in the office, in the car or in the kit- 
chen! The classic example has to be a knit- 
ting pattern - an incomprehensible array of 
symbols, numbers and abreviations to most 
men - the practised knitter could take one 
look and immediately envisage the shape 
and design of the finished garment. This arti- 
cle will take you from the position of ‘compu- 
ter ignoramus’ to being able to write a 10 line 
program in less than one hour. 


Cooking an Omiette! 

To get back to that mention of everyday pro- 
gramming tasks, consider the process of 
cooking an omelette. 


First you probably plan out what you 
are going to do and assemble in one 
place the pan, bowl, spatula etc. 

Then you get the raw materials to- 
gether, eggs, butter, salt and pep- 
per. 

Having heated the pan, you break 
in the eggs, add the butter, salt and 
pepper. 

Next you let it cook, perhaps 
scraping the outsides into the middle 
and tipping the pan to move the parts 
still liquid onto the heated pan. 

Finally when it is ready, you fold it 
over and ‘flup’ it out onto a plate. 


Writing down in a short hand form, as you 
a tl find itina ears ou might write:- 
1. TIP IN EGGS, BUTTER, SALT, PEPPER. 
2. COOK, TILTING PAN TO SOLIDIFY 
RUNNY BITS. 
3. TIP OUT ONTO PLATE. 


Many computer programs do no more than 
that! Input some information, cook it in some 
particular way and output the result for us to 
use. Using BASIC, you are now going to pro- 
gram the VIC in exactly this way. 

As with cooking an omelette, let's assem- 
ble the bits and pieces required. 

First we better decide what to ‘cook’. Let's 
keep it simple. How about working out how 
many Miles Per Gallon tahe family car is do- 
ing? 

Assemble the cooking utensils! Well, the 
television screen can display the answer of 
so many Miles Per Gallon. We can use the 
VIC keyboard to enter the information re- 
quired to work out the answer, and the VIC it- 
self can do the cooking! 

Now, what information are we going to 
cook? The reading on the car milometer now 
and the reading when we last put in petrol? 
And we must know how many gallons have 
been used. 


Miles Per Gallon? 

Next, write down the steps for getting from 
the miles and gallons information to the re- 
quired answer. 


1. TYPE IN MILES NOW ON KEYBOARD 

2. TYPE IN MILES BEFORE ON KEYBOARD 
3. WORKOUT MILES DONE (= MILES 
NOW - MILES BEFORE) 

4. TYPE IN GALLONS USED ON KEY- 
BOARD 

5. WORKOUT MILES PER GALLON (‘= 
MILES DONE DIVIDED BY GALLONS 
USED) 

6. DISPLAY MILES PER GALLON ON 
SCREEN 


If you had been asked to write down these 
steps without looking at the article, you 
would probably have written down the same 
actions using different words. For example, 
for step 3, you might have written:- 


3. SUBTRACT MILES BEFORE FROM MILES 
NOW TO GIVE MILES GONE 


It would be possible for a VIC to be de- 
signed to understand such a sentence and 
all its variants but it would be a very large 
and expensive computer, and it would take a 
long time to work out the result. As a com- 
promise, BASIC allows you only a limited 
number of ‘action words’ (less than 60) such 
as those required for getting information 
from the keyboard and displaying the result. 
We shall use three of those action words, or 
KEYWORDS in this article:- 

INPUT Obtains information from the Key- 
board 

PRINT Displays information on the T.V. 
screen 

LET Calculates a value and keeps it 

We will also use three BASIC words which 
tell you the VIC to do something with the in- 
structions we give it. They are:- 

NEW Tells the VIC to clear out any pre- 
vious program instructions - ready to 


start a new program. 
RUN Tells the VIC to carry out the instruc- 
tions it has been given - i.e. ‘RUN’ the 


program. 
LIST Tells the VIC to display the list of in- 
structions on the screen. 


=~ 
VIC HINT : THE CURSOR 


The “Cursor” is the name for the flash- 
ing square that appears on VIC’s 
screen and moves about as you type 
in text. 


Its purpose is to show you where the 


next character you type will appear 
and in that sense it works like a type- 
writer. When a program is running the 
VIC is busy and can’t accept any infor- 


mation so the cursor disappears. It 
reappears when it needs some value 
to be input, and when the program is 
finished - in which case a READY 
message is printed also. 


On the bigger computers you can still give 
the information and results by create an 
names you like, such as GALLONS USE 
and MILES NOW, but on micro computers, 
smaller names have to be used. On the VIC 
they consist of one letter, (e.g. F), or a letter 
followed by another letter, (e.g. XD), or a let- 
ter, followed by a digit, (e.g. G9). Usually a 
Sob Sade will ‘abreviate’ so that GL might 
be Gallons Used etc. Note: there are a small 
number of combinations you can't use (such 
as IF, TO and ON) because they mean 
something special to BASIC. For each name 
the VIC reserves space in it's memory. It's as 
though it allocates some boxes into which 

‘ou can put anything you like. Because the 
xes are electronic, anything you put in re- 
places what was there before. If you take 
something out however, you take out an ex- 
act copy of what is in the box, leaving the 
contents in tact. | wish my bank account 
worked like that! Because the contents of the 
boxes vary as the program proceeds, they 
are called variables. 


Your first program 

Enough of the theory. Lets do something! 
Have a look at the following BASIC program 
and compare it to the set of instructions for 
calculating miles per gallon above. 


10 PRINT “MILOMETER READINGS" 
20 ~=PRINT “NOW” 

30 INPUT MN 

40 PRINT “BEFORE” 

50 INPUT MB 

60 LETMD = MN-MB 

70 ~=PRINT “GALLONS” 

80 INPUT GL 


90 LETMG = MD/GL 
100 PRINT “MILES PER GALLON” 
110 PRINT MG 


The first thing you can note is that five boxes 
or variables are used and can be perceived 
as: 

MN: Miles Now 


MB: Miles Before 
MD: Miles Done 

GL: Gallons Used 
MG: Miles per Gallon 


Lines 10 and 20 display the messages 
“MILOMETER READINGS” and “NOW” on 
the T.V. screen. 

Line 30 causes a question mark to appear 
on the screen and the flashing cursor to ap- 
pear. The VIC waits while you type in a 
number on the keyboard. You tell the VIC to 
carry on by pressing the RETURN key after 
you've typed in your number. (Return control 
to VIC). The VIC reads the number you've 
typed and puts it into a box (in it’s memory 
cells), labelled MN, (for miles now). 

Line 40 and 50 do the same as 20 and 30, 
but the message displayed is “BEFORE” 
ty the value you type in goes into variable 


Line 60 causes the calculation ‘value in 
MN - value in MB' to be done and the resul- 
tant value put into variable MD. You can read 
that line as:- 

Aa ei in MD become value in MN - value 
in # 

Lines 70 and 80 do as 20 and 30 but put 
the gallons value in GL. 


Line 90 calculates MD divided by GL (/ 
means divide in BASIC, * means multiply) 
and puts the result into MG. 

Lines 100 and 110 display the result on the 
screen. 

In other words, this list of BASIC instruc- 
tions carries out the miles sper gallon calcula- 
tion in the way we first described it, using 
some of the limited set of KEYWORDS avail- 
able and two letter names for the variables. 
Provided you stick to the KEYWORDS and 
variable names and don't add anything ex- 
tra, (the VIC probably won't understand it 
and will complain with SYNTAX ERROR), 
et you too can write VIC programs in BAS- 


ing itin 
oO give the VIC this list of instructions you 
must type them into the VIC'’s memory. After 
switching on, start off by typing NEW, which 
the VIC understands as an instruction to 
clear out any previous program it is holding 
in the memory. 

Then provided you start each line with a 
number, VIC will assume it is a program in- 
struction and enter it into the list of instruc- 
tions to be obeyed. VIC keeps the lines in se- 
quence according to the number at the start 
of the line. You can enter lines out of se- 
quence and VIC will place them in the right 
place. You will see that | numbered the lines 
ten apart. Doing this allows you to squeeze 
in extra lines if you want to improve your pro- 
gram later on. If you find a mistake in a line 
you Can replace it by typing a new line (cor- 
rectly), with the same line number. 


pe in the lines of the Miles per Gallon 
problem, ending each line by pressing the 
Return key to tell the VIC to store it away. If 
you don't press the Return key, the VIC won't 


- store the instruction line, even though it is 


displayed on the screen when you type it. 

Some of the lines (10, 70 & 100)are longer 
than 22 characters and so will not fit on a sin- 
gle line of the screen. Don't worry - when you 
get to the right hand edge of the screen, VIC 
automatically starts a new line but 
remembers that what you are typing follows 
on from the line above. 

If you have a long program to type in, 
when the typing gets to the bottom of the 
screen, the top lines will scroll one by one off 
the top as you type in extra lines. You can 
look at any part of your program by 
typing LIST followed by the first line number 
you want to look at, then a dash followed by 
the last line number you want to look at. For 
example, you could type:- 


LIST 20 - 50 


and lines 20 to 50 inclusive will be displayed. 

Once you've entered the program, you 
must tell the VIC to obey the instructions. The 
BASIC word is RUN. And because it’s a gen- 
eral command and not part of the program, 
you can type it in without a line number, 
va tas you still need the Return key after 
the N. 

If you made a typing error in the program 
line, you may see the words SYNTAX 
ERROR IN LINE followed by a line number. 
Display the line on the screen by typing LIST 
followed by the line number. See if you can 
spot the error. Whether you can or not, type 
in the line again, correctly, including the line 
number, and press RETURN at the end, then 
type RUN again followed by Return to try out 
the program once more. This immediate cor- 
rection of errors is a special feature of BASIC 
which makes it a particularly good language 
for beginners. 

Assuming the program has been typed in 
correctly, what will happen? 


Getting Results 

Here is a copy of what appeared on the 
screen when | ran the program and typed 
the information. The bits | typed are in bold 
pe although they don’t appear like that on 
the screen. 


MILOMETER READINGS 
NOW 


? 10250 Note: | had to press 


BEFORE the Return key after each 
? 10000 number | typed in. 
GALLONS USED 
210 
ed PER GALLON 

5 
READY. 


Ready indicates that VIC has finished 
what it was doing and is ready for some new 
instructions. RUN the program several times 
with different values for NOW, BEFORE and 
GALLONS USED. You will see that the same 
program can be used for different sets of 
readings. In other words it is a general pur- 


VIC HINT: THE /F 
vic. ReTuRN| 


One might justifiably say that the key 
marked ‘RETURN’ is the most impor- 
tant one on VIC's keyboard. It has two 
functions: the first is like the Return key 
on a typewriter. When you press VIC’s 
Return key, the Cursor (which shows 
you where you are typing) finishes a 
tes and jumps to the start of the next 
ine. 


The different feature, however, is 
that pressing this key ‘returns’ control 


to the VIC. In other words, it is only 
after pressing Return that VIC can get 


on with ‘understanding’ and then exe- 
cuting what it is that you have typed. 


There are three cases when this is 
used. First, after you have ina 
command such as NEW, LIST or RUN 
which is to be executed immediately. 
Secondly, on entering a new line of a 
epee: which is always preceeded 

y a line number - pressing Return will 
store the line though not execute it. 
Thirdly, when you are feeding informa- 
tion into a gh elt that is running - b 
means of INPUT. A question ma 
appears - indicating that you should 
type your answer. program will 
only continue once you have finished 
typing and pressed Return. 


pose Miles Per Gallon program! If by acci- 
dent, you typed in some letters instead of 
digits, the VIC will have displayed the mes- 
sage “REDO FROM START", put a question 
mark on the next line and 
awaited a number response. 

We'll see next time how to INPUT words, 
and also how to use the VIC to make 
decisions. But until then, here are two prob- 
lems for you. The first is to work out what the 
following program does, then type it in and 
see if you were right! 


Homework! 

The other is to prepare, enter and run a 
program which asks you for your calorie 
consumption for each day, Sunday to Satur- 
day, and then tells you what your average 
daily calorie consumption is. 

Who said they could never program!!! 


10 PRINT “WIDTH OF ROOM IN FEET" 
20 INPUT RW 

30 PRINT “LENGTH OF ROOM IN FEET" 
40 INPUT RL 

50 LETAR=RW*RU9 

60 PRINT “HOW MUCH IS THE" 

a P PRINT “CARPET PER SQUARE 
80 INPUT CP 

90 LET TC =AR*CP 

100 PRINT “THE TOTAL COST OF" 

110 PRINT “CARPETING THE ROOM IS" 
120 PRINTTC 


SUBSCRIBE! 


£6 brings a years worth* of VIC Computing right 


to your door. Can you afford to miss out ? 
VIC Computing,PO Box 48, Newbury. 


*UK rate. See elsewhere for overseas rates. 


The VIC was designed as a self-contained com- 
puter; that means all you need is aT.V. set and a 
mains socket to start using VIC for writing pro- 
grams. Add a cassette unit and you have a sys- 
tem for storing the programs you have written for 
it. But the list of what you can add to VIC doesn't 
stop there. Indeed from the expansion point of 
view the VIC is one of the best planned micro- 
computers available. 


To give you a better idea, of what VIC can be 
made to do we offer a whistle stop tour of the 
various expansion methods and ports, followed 
by a preview of what's likely to be available to fit 
on and in them. 


We'll start with a look at the outside of the VIC - 
at the various slots and protrusions in evidence at 
the back and at the right hand edges of the 
casing. Starting at the side, there is, not unexpec- 
tedly an on-off switch and a power connector for 
the external mains transformer included with 
each VIC. The main feature of interest is the front 
most socket which is a standard nine-pin connec- 
tor. Known as the Game Port, it is where you 
connect game paddles, a joystick or even a Light 
Pen - used both for games and selecting dis- 
played options in Educational and Business pro- 
grams. Though it seems unlikely that these 
devices will have as high a priority in Commo- 
dore’s development department as, say, disk 
drives, VIC users will be interested to know that 
the units made by Atari are entirely compatible! 


Moving round to the back panel, the large slot 
on the left (see top photo) is called the Memory 
Expansion Port. The connector is well recessed 
into VIC's housing, in order to support cartridges 
that are slotted into it. 


These cartridges contain extra memory for the 
VIC - either permanent memory (ROM) or memory 
that may be used for storing your own programs 
(RAM). The former will include ready-written soft- 
ware, so that when you buy Space Invaders, 
Teach Yourself Maths or whatever, it will come in 
the form of one of these cartridges. 


Since it is quite likely that you will want to add 
several cartridges concurrently (whether soft- 
ware or units of RAM eianelony. a motherboard 
will be produced which ‘reproduces’ the expan- 
sion slot six times over. Of much the same size as 
the VIC itself, this motherboard will also accept 
additional interfaces for the VIC. Ultimately this 
will include the IEEE-488 which would enable VIC 
to address scores of laboratory instruments as 
well as peripherals for the Commodore Pet. 


Next to the Memory Expansion slot come two 
DIN-type connectors which are commonly used 
on Hi-Fi and audio equipment. The left hand one 
is actually the audio and video output that feeds 
to the loud speaker and screen of your T.V. set. 
Between the T.V. and VIC is a small device called 
an R.F. Modulator which is needed to convert the 
electronic signal to the same format as would 
normally come from the aerial socket. VIC can be 
used without the modulator to drive the Video 
Monitors as sometimes found in schools and 
laboratories, but seldom in homes. 


The second DIN socket is a special serial inter- 
face for driving the Commodore VIC peripherals 
such as Floppy Disk and Printer. Whether you 


know a lot about interfacing or nothing at all, it is 
difficult for us to explain exactly how this works 
since it is not a standard configuration. 


Finally we have two “edge connectors” at the 
right hand end. The smaller one is for the VIC 
Cassette deck and is used for storing and loading 
programs. Incidentally, the connector is identical 
to the PET cassette which you might be able to 
borrow from an_ affluent micro-enthusiast 
colleague who has now upgraded to disks! 


The larger of the connectors is called the User 
Port because it is up to you what you use it for! It 
contains 8 data lines with two handshakes - which 
in English means you should be able to control 
anytning from a non-standard printer to your 
model train set. 


However, part of VIC's operating system con- 
verts this port into an RS232 interface which is the 
accepted Standard for many correspondence 
quality printers, and also for modems - which are 
used for sending information over the telephone. 
Though thé physical connector is not standard (a 
low-cost plug-in convertor will be available, soon) 
all the standard communications functions are 
incorporated. 


So much for the guided tour - you should by 
now have a picture of what VIC's potential is. But 
what add-ons can we really expect to see for the 
VIC? 


The first will almost certainly be a printer. 
Commodore are being customarily tight-lipped 
about its specification but it would appear to be 
an 80-column dot-matrix 30 characters per 
second. This can be used for listing programs (in 
which case the 80 column width overcomes the 
22 column screen restriction) or as the output 
from a simple word processor for notes and 
letters. VIC COMPUTING estimates that the price 
will be in the £200 to £250 range. 


The floppy disk unit, also likely to be relatively 
low-priced, will be used for storing and retrieving 
large numbers of programs at high speed. Total 
capacity will be 140K bytes per disk, which is 
nearly 40 programs of 3.5K each. It can also be 
used for storing data - such as names, 
addresses, telephone numbers and account 
details. Because the unit will contain its own 
microprocessor and operating system, the action 
of buying a disk will not necessarily require you to 
add more RAN - although that would certainly in- 
crease the power of your system. 


Finally, there is the Modem which connects 
your vic to the telephone line for sending data to 
other VICs, other computers or accessing Public 
Information services like Prestel. The applications 
of such a system include Electronic Mail and the 
exciting new area of Community Services. 


Quite when these peripherals will appear and 
in what order is as yet unknown. 


Watch this space! 


usine crapuics teldabihduh 


This article describes some of the techniques | use for colour 
programming in VIC BASIC. None are particularly clever, but 
they do provide a set of formulae which save you having to 
work out every time all the various POKE locations and values 
and colour control codes. 


The Boarder and Background Colours. 

On the VIC, you can set the border colour (around the text area) 
with any of 8 colours. Likewise the background (behind the 
text) can be set with any of 16 colours. The colours are speci- 
fied by bit patterns in the colour control register at location 
36879. You can chose the appropriate value for the pair of co- 
lours you want from the following table. 


Border 

BLK WHT RED CYAN PUR GRN BLU YEL 
Screen 
BLACK 8 oy 0. i 12 13 14 «18 
WHITE a ae ma. 2 wa 2 a 
RED 40 41 42 43 44 45 46 47 
CYAN 56 57 SB 50 60-61 62 63 
PURPLE Ta Vite + TO“. Te oT TO «79 
GREEN 8 89 90 91 92 93 94 95 
BLUE 104 105 106 107 108 109 110 111 
YELLOW 120 121 122 123 124 125 126 127 
ORANGE 136 137 138 139 140 141 142 143 
LT. ORANGE | 152 153 154 155 156 157 158 159 
PINK 168 169 170 171 #172 #+4173 «174 «#175 
LT. CYAN 184 185 186 187 188 189 190 191 
LT. PURPLE | 200 201 202 203 204 205 206 207 
LT. GREEN 216 217 218 219 220 221 222 223 
LT. BLUE 232 233 234 235 236 237 238 239 
LT. YELLOW | 248 249 250 251 252 253 254 255 


Suppose you want Black background and Black border then 
the code will be:- 


POKE 36879,8 


While for a green background with purple border (Ugh!) the 
code is:- 


POKE 36879,92 


By setting bit 3 of the same register from a one to a zero, you 
can reverse for each character position the colour of the 
graphic and that of the background. For example if you have a 
green A followed by a red B ona blue background, then by flip- 
ping bit 3 of location 36879, you will see a blue A on a green 

ackground next to a blue B on a red background. This colour 
reversing is very effective for portraying the moment when your 
Starship gets clobbered by yet another Klingon laser beam. | 
use code along the following lines:- 


100 FOR | = 1 TO 20: GOSUB 5100 : NEXT | 
TAO S...4.% 


5100 REM FLIP SCREEN COLOURS 

5110 CC = 36879 : CP = PEEK (CC): CR = CPAND8 
5120 IF CR = O THEN CP= CP + 8:GOTO 5140 
5130 CP = CP — 8 

5140 POKE 36879, CP : RETURN 


Printing Strings in Colour 
Printing strings in colour is achieved by printing a control 
character for a particular colour at the start of the string. The 
control character doesn’t put anything on the screen, but all 
characters printed from then on will be in the specified colour 
until you print a different colour control character. You can pro- 
arn the control characters by including them in the string in 
e same way as Cursor movement. But often you want to print 
the same string in different colours at different points in your 
program. You can do this by printing say:- 


PRINT CHR$ (CL) ; Z$ 


where CL is the ASCII value of the appropriate control 
character and Z$ is the string you want printed. ASCII values 


By Mike Gross-Niklaus 


are as follows: 


144 BLACK 156 PURPLE 
5 WHITE 30 GREEN 
28 RED 31 BLUE 
159 CYAN 158 YELLOW 


Alternatively, you can set up a string, say CC$, containing just 
the eight colour control characters, and select the one you 
want with:- 


PRINT MID$ (CC$,CL +1,1) ; Z$ 


Screen Colours With Poke 

There are occasions, typically in Race 'n Chase games, where 
the gra poe are best poked to the screen rather than printed. 
The VIC maintains a colour map which parallels the screen 
character map. For each screen location there is a corre- 
sponding colour location. The screen memory starts at 7680 
and the corresponding colour map at 38400. When you fit ex- 
pansion memory onto the VIC, the locations of screen and co- 
lour memory change, so use variables for the two locations in 
the body of your program with their initial assignment at the 
start of the program. That way changing the program to cater 
for the different configuration is no hassle. If you want to POKE 
ared A into row R, column C of the screen, then you need code 
along the following lines:- 


POKE SC + 22*R + C, 1: REM CAPITALA 
POKE CM + 22*R + C, 2: REM RED 


where SC is 7680 and CM is 38400, and the Rows and columns 
are numbered from zero onwards rather than 1. 


Intelligent Use of Variables 

It's a good habit to allocate variable names in some ordered 
and meaningful way. You may have noticed that all the colour 
variables in the above example start with C. If you can you 


should standardise your allocations for all your programs. Just 
as RE$, QU$, SP$ and VT$ have for some time now meant to 
me - RETURN character, QUOTE character, Space string and 
Vertical Tab string - so now | recognise CL for colour value, CB 
and CG for border and background colour and so on. 


Finally, here’s a short program that demonstrates several of the 
techniques mentioned - to produce a random histogram on the 
screen. 


5 REM COLOUR HISTOGRAM 
10 POKE 36879, 190 


20 CL$ = “SMM”: REM COLOUR CONTROL 
CHARACTERS 
30 VT$= “hms + 224 ”: REMCURSOR DOWNS 


35 DEF FNR(X) = INT (RND(1)*X) +1 
40 PRINT “cls RANDOM HISTOGRAM” 

50 FORI = 1TO 20: REM 20 COLUMNS 

60 PRINT VT$; TAB (I-1); " 

70 PRINT MID$ (CLS, JFNRG) '1);;REM RANDOM COLOUR 
60 FORJ = ‘ TOFNR(18) 

90 PRINT 

100 NEXT J 


110 GOTO 410: REM AVOIDS MESSING PICTURE 


DEAR VIC... 


How can | use Machine Code on my VIC? 


Our resident k prarorg replies: 

The VIC is based on the 6502 microprocessor, like so many other 
microcomputers - which means that there is a lot of machine code 
software which will run on it. 

The trouble is that unlike its big brother, the PET, VIC has no 
built in Machine Language Monitor. The latter is itself a machine 
code program which can display the contents of any block of 
memory, allow you to modify those contents and hence enter 
machine code. It also has a number of other features, such as the 
ability to load and save sections of memory onto tape and disk. 

A cassette-loaded Monitor will peooabty be one of the first 
utility programs on sale for VIC. Trouble is, when you mess about 
with machine code, you are very prone to “crashing” the system. 
Since the only remedy here is to switch off and on again, you have 
to reload the monitor before attempting to debug the code. 

The solution to this will be a Machine Code programmers ROM 
Cartridge - containing a resident Monitor plus Assember/Disas- 
sembler for writing Assembly Language, and some more RAM in 
which to hold your routines. 

Meanwhile, you are going to have to load Machine Code 
through BASIC by means of PEEK and POKE statements; these 
deal with decimal values and byte addresses 

Auseful convention is to store the start address in a data state- 
ment, following by the number of bytes of code, followed by their 
actual values, e.g.: 


100 DATA 826, 5, 92, 88, 172, 240 60 
A short program to load this routine would look something like 


iT] 


Whcrochips 


MICROCOMPUTERS 
AND 
A GREAT DEAL MORE 


10 READSA, NB 
20 FOR! = SATOSA + NB-1 


30 READVL 

40 POKEI,VL 

50 NEXT 

60 END 4 

100 DATA...... 66 St. George’s Street, Winchester 


Please note that the example used is not a real machine code Hampshire SO23 8AH . Tel: 0962 568085 
program - though | will be passing on a few in future issues - so if 
ya don't want to experience your first crash, steer well clear of 


achine Code at first. 


MEET 


VIC 
EVERY 


continued 


BUT WHAT CAN IT DO? 


room learning or tuition - but it does provide 
fun and powerful assistance if you want to 
progress faster or need extra help. 

And so to applications that can pay-their- 
way in the home. This idea has been some- 
what abused in the past - most frequently by 
enthusiastic husbands justifying a micro- 
computer purchase to sceptical wives on 
the poste that itcan do recipies or some- 
such. 

It is true, however, that your VIC can be 
used for storing useful information such as 
telephone numbers, insurance details or (at 
a stretch) recipes! If you intend to keep and 
manage a lot of this sort of data then a floppy 
disk would be essential - since the cassette 
is very slow to locate individual items. 

VIC comes rather more into its own as an 
advanced calculator - which can prompt you 
with messages and display results graphi- 
cally and in glorious technicolour. Apart from 
the dubious attraction of showing your bank 
balance changing from black to red, the VIC 
can actually be quite useful for plotting a 
monthly breakdown of household expendi- 
ture or cost of running your car. On the other 
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hand you maybe appalled by the results. 
Though by no means essential, a Printer 
comes in handy here. 

A trap to avoid - don't be mislead by all 
those ill-informed T.V. programmes that in- 
sist you should use your microcomputer to 
control the home heating! It is a nice idea in 
theory, but totally impracticable with the kind 
of heating installations in most housing. Ne- 
vertheless, if you are the type who enjoys 
experimenting then the VIC has plenty of 
interfaces for connecting to light bulbs, Hi-Fi 
systems, vibrating beds and the like. 

One question remains unanswered - how 
is VIC to achieve all this? The answer is soft- 
ware: the name given to ready-written pro- 
grams to perform a series of tasks. At the 
time of writing, software for VIC is still in its in- 
fancy, with many packages under develop- 
ment, and a number of key suppliers limber- 
ing up to support the VIC with cassettes and 
cartridges. Expect them in the High Street 
shops soon. 


VIC Computing will review the best of 
them in the next and subsequent issues. 


MONTH 


in the pages of 
MicroComputer Printout 


MICRO 


COMPUTER 
PRINTOUT 


A PLAIN MAN'S GUIDE TO 
PERSONAL COMPUTING 


the independent 

magazine about the VIC 
and its big brother, the 
PET. Send £1 for the 

latest issue or £11.40 for 
the 1981 subscription to 
MicroComputer Printout, 
PO Box 48, Newbury. 


Credit card orders accepted on 0635-201131. 


CONVERTING SOFTWARE 


FOR VIC 


This article is aimed at the slightly more technical end of our 
audience and in particular at the thousands of Commodore PET 
Users who will now be buying VIC’s for use at home. In it we aim to 
give a broad outline of the internals of the VIC, and how it compares 
with the PET. As space is short, we will concentrate on items which 
are not covered in the VIC manual. 


By Chris Preston 


Those of us (the ones with long white beards) who remember all 
that time ago when Commodore brought out the ‘New ROM’ PET 
will also remember the horror when we found out that all the ROM 
subroutines and zero-page locations had changed, wrecking our 
trusted ‘Old ROM’ progrgms. Well the bad news is ithas happened 
again! This time however, VIC COMPUTNG has come to the 
rescue, with just about all the information you are likely to need to 
understand the new system, whether or not you are an existing PET 
addict, and to convert your existing programs to the VIC. A further, 
in-depth article will follow in a later issue but we hope that this short 
review will whet a few appetites and prevent some suicides. The 
material to be covered here mainly concerns the operating soft- 
ware. The hardware in the VIC really needs an article to itself, as 
there are several devastating changes, such as the switch from a 

arallel IEEE port to a serial one (to cut down on the cost of the inter- 
aces) and the addition of various extras such as a Game |/O port 
for joysticks, a light pen interface and an audio/video output. In fact 
the only port which is unchanged is the cassette deck! 


The Screen Display 

The Screen Display memory on the VIC is divided into two parts. 
The first runs from 7680 to 8191 (that’s 1E00 to 1FFF in hex) and the 
values in this area determine the character displayed. This means 
that to POKE a moving character on the screen requires two 
POKEs, which obviously slows the program down a bit. 


Zero Page and other locations 

As mentioned above, the VIC's zero page area is totally different to 
that on existing PETs. The following table covers the most com- 
monly used locations on zero page. which should allow program- 
mers to convert their favourite PET programs to the VIC. The 
memory locations are given in decimal first then hex. Those in the 
PET column refer to the ‘New ROM' series, that is 3000, 4000 and 
8000 machines. 


PET 

0-2 
40-41/28-29 
42-43/2A-2B 
44-45/2C-2D 
46-47/2E-2F 
55-56/37-38  52-53/34-35 
97-98/61-62 94-99/5E-63 
122-123/7A-7B 119-120/77-78 
144/90 150/96 
158/9E 192/CO 
198/C6 158/9E 

queue 


204/CC 167/A7 Flashing Cursor Switch 
209-210/D1-D2 196-197/C4-C5 Pointer to start of screen line 
211/D3 198/C6 Cursor Column No 

214/D6 216/D8 Cursor Line Number 
243-244/F3-F4 - - - Pointer to colour code for current 
char. 

Keyboard Queue 

Current Colour 

Maximum length of Keyboard 
Queue 

If > 128 then all keys repeat 
Interrupt Vector 


Function 
JMP instruction for USR function 
Start of BASIC program 
Start of variables 
Start of arrays 
End of arrays 
Top of memory 
Floating Accumulator 1 
Pointer to BASIC Text (TXTPTR) 
\/OStatus (ST) 
Tape Error Counter 
No. of characters in keyboard 


vic 
0-2 


43-44/2B-2C 
45-46/2D-2E 
47-48/2F-30 
49-50/31-32 


631/277 
646/286 
649/289 


623/26F 


650/28A 
788-789/ 
314-315 


144-145/90-91 


Monitor Subroutines 

It goes without saying that all the ROM routines now start at differ- 
ent locations; you cannot change cg el (A are altering those 
addresses! However large parts of the ROM are unchanged apart 
from being moved around. The BASIC is almost identical to BASIC 
2 apart from the new graphics commands. The screen, keyboard 
and cassette routines are almost identical, although the IEEE rou- 
tines are completely different owing to the new serial bus. The key- 
board decoding is completely different; you can no longer test for 
the SHIFT key. The old jump table from locations $FFCO to $FFEA is 
unchanged, although it has been extended, and there is a new 
jump table in RAM from $300 to 332. In fact most of the old jump 
table entries point into this new RAM table, so ‘fiddling’ the I/O sys- 
tem will be a lot easier. One item of bad news is that it is no longer 
always possible to disable the STOP key by means of a single 
POKE instruction. The method works for the basic VIC, but not with 
some of the add-on cartridges. The addresses given below are all 
in hex and we have not Cag the corresponding PET addresses as 


these vary between BASIC 2 and 4. 
VIC Function 
$73 CHRGET. 
$76 CHRGOT. 
$C474 BASIC warm start. 
$D1BB FLTINT. 
$D391 INTFLT. 
64802/$FD22 RESET (cold start). 


We hope that this quick review of the VIC’s operating system has 
removed many of the worries facing prospective buyers. We will be 
publishing more detailed information in the future, though the 
Commodore documentation looks like being a lot more compre- 
hensive and comprehensible than in the past. 


TAYLOR-WILSON 
SYSTEMS 


ALL YOUR VIC REQUIREMENTS 
ARE AVAILABLE FROM COMMODORE’S 
LARGEST DEALER 


STOP PRESS: VIC RETAIL SHOP NOW OPEN 
OFFERING - ADVICE, DEMONSTRATIONS, SALES 
AND SERVICE BACKUP 


OAKFIELD HOUSE, STATION ROAD, DORRIDGE, 
SOLIHULL, WEST MIDLANDS B93 8HQ 
Telephone: Knowle (05645) 6192 8 lines 
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VIC COMPUTING 


DATA SHEET 


The VIC Sound 

Built into its hardware, VIC has a sound generation 
system, with the output being fed into the audio chan- 
nel of the TV set. This means that pleasant sounds 
and realistic effects may be produced with a minim- 
um of user programming. 

Three independent tone generators may be 
activated and mixed - each with a frequency spec- 
trum of 3 octaves. Thus harmonies or 3 voice music 
are possible, simply by changing the frequencies of 
the generators. In addition, the total volume may be 
software controlled, plus there is a “White Noise” 
generator. The latter is used extensively in game 
sound effects - lasers, explosions, etc. In combina- 
tion, it should be possible theoretically to produce a 
very crude form of speech synthesis - two tones de- 
fining a vowel, with White Noise for Fricatives such 
as “S” and “F”. 

Control is achieved by POKEing to registers 
within the VIC chip as follows:- 


Decimal Hex Function 

36874 $900A Tone Generator 1:0 gives no sound. 
128-255 gives a tone (see below). 

36875 $900B Tone Generator 2. 

36876 $900C Tone Generator 3. 

36877 $900D Thisisaformoftone generator but with 
White Noise added, so that the output 
varies from an Aeroplane Buzz to whist- 
ling wind. 

$900E Volume: 0 gives lowest volume and 15 the 
highest. Note that the volume control on 
the TV set must also be turned on. 


Using the Sound Generator 

Though sounds may be thus generated using simple 
POKE commands in live mode, the most common 
method will be from a BASIC program. Notes may be 
read as text strings from Data statements, converted 
to POKE values, and then activated inside FOR-NEXT 
loops to time the notes correctly. Alternatively, a 
small program may be written to GET characters 
from the keyboard - so that the VIC could simulate a 
simple 3-voice electronic organ! Doubtless, also, VIC 
users will build up a massive library of subroutines to 
generate special effects and games sounds. 

Piano Program 

The following is a useful program for converting VIC 
into a piano keyboard. The keys 1 to 8 provide the 
notes of the scale, with 0 or 9 halting the program. 


10 


“" THEN 80 


AL(A$) 
IF N=0 OR N=9 THEN 200 
POKE 82,0 
FOR T= 1 TO 25:NEXT 


SSSSSESS 


300 DATA 223,227,230 
DATA 231,234,236 
DATA 238,239 
REM NOTES FOR B MAJOR SCALE 


NOI 
SOUND 
& MUSIC 


POKE Value POKE Value 


HSV Limited Be (Computers) Limited 
Microcompur ers The Consultants for the North Wes! 


Your VIC from B&B can communicate 


May Place Viewdata if required 
Basingstoke RG21 1NX 
el: 0256 62444 peepee 
22 Southampton Street, BOLTON BL36AB 
Southampton SO1 2ED LANCASHIRE. 


Tel: 0703 331422 Tel: (0204) 26644, 382741. 


Aovanceo Compurer BQuemanr (L888) ID 
MICROCOMPUTER SYSTEMS 


95 MEADOW LANE LEEDS LS11 50W Telephone: 0532-446960 


VIC 20 NOW for all your VIC requirements - branches through- 


out the MIDLANDS and BOURNEMOUTH 
specialists - COMMODORE appointed dealers 


BIRMINGHAM 


City Centre: 52 Broms porte Street 021 622 5385 

baston: 92 Dudley Road (opp.hospital) 021 455 9111 

to 4 o ne. ° rdington: 52 High Street (opp.library) 021 382 0185 
Kin s Heath: 46 High Street 021 444 7439 


he Scottish Microcomputer ©8528 | Solihull: _54 High Street 021 704 1260 
. and P Sutton Coldfield: Knights House, Gracechurch 


Calculator Centre Centre 021 355 6789 

’ LEICESTER: 34-36 Rutland Street 0533 538745 
Units 14 & 15, WALSALL: 7 Leicester Street 92 27589 
Anderston Centre, WOLVERHAMP- Worcester Street 90 27627 


TON: 
else ag COVENTRY: _ 128FarGosfordStreet 0203 28799 


BOURNEMOUTH:z75 S d. West- 
Tel: 041 221 5401/2 Pe peed age , West- 0202 766997 


HOLDENE LTD. ene 


Computers Ltd 


See 
22a High Street, 
si Caterham, Surrey, CR3 5UA 


MANCHESTER UNITY HOUSE, Tel: Caterham (0883) 49235 
11/12 RAMPART ROAD, LEEDS Telex: 933660 WEGO G 
Tel: (0532) 459459 TWX: 556319 


Y¥ caanee E‘ectronics 


COMMODORE APPOINTED 
COMMERICAL SYSTEMS DEALER 


Currig & MAUGHAN TEL. NEW SHOWROOM NOW OPEN 
MICRO COMPUTERS GATESHEAD 
204 DURHAM ROAD, 774540 


GATESHEAD 
CAXTON HOUSE, 


17, FOUNTAIN STREET, MORLEY, 
WEST YORKSHIRE. Tel: 0532-522181 


Ralli Buliding, Stanley Street, Salford M3 SFF 


Lichfield, Tamworth, Stafford, Stoke, 
Burton on Trent 


If you live in or near these towns 
buy your VIC from the professionals 


Contact either Robert Jones or Brian Homewood 
at 


PEACH DATA SERVICES LTD. 
5 Horninglow Street, 
Burton on Trent, 
Telephone: 0283 44968 


DE14 1NJ 


Microprocessor Services 
The Computer Systems and Word Processing 
specialists in Yorkshire and Humberside 


77a Beverley Road, Hull, HU3 1XR 
Telephone: Hull (0482) 23146 


BD. EIP PING ITY 


MINI-COMPUTERS AND ELECTRONIC SYSTEMS MACHINES 


PRINCIPAL SUPPLIERS OF COMMODORE PET 
AND VIC COMPUTERS TO LOCAL AUTHORITIES 
AND EDUCATIONAL ESTABLISHMENTS. 


BUSINESS SYSTEM SPECIALISTS. 


Telephone: 061-834 6367 (3 lines) 


Quality Colour Printing 
Business Forms & Systems 
Office Supplies and 
Business Machines 


Long Lane 
Aintree 
Liverpool L9 7BE 
051-521 5830 


The Systems Centre 
2 Rumford Street 
Liverpool L2 8SZ 
051-521 5830 


Rockliff Brothers Limited 


= 


— 


MANCHESTER. 


Commodore appointed VIC 20 dealer. 


Permanent showroom-shop display. 
Hardware-Software- Accessories. 
Books- Service- Maintenance. 
Personal computers with Personal service. 


198 DEANSGATE, MANCHESTER. 
TELEPHONE 061 834 4233. 


“JOIN THE. 
~ GOLDRUSH 


NOW YOU CAN CAPTURE 
THE FEEL OF THE 


Diy IMEFROSPECTOR 
DURING THE GREAT 


1849 GOLD RUS 


It had to happen, and Mr. MICRO has fede it 
happen for the new VIC20. 
A new programme has been developed 
by Mr. MICRO which uses all the features 
of the new VIC to great effect. 

You as an owner of the VIC20 will be able 

to pit your wits against the computer to find 
the 


REAL GOLD 
Yes! Real Gold 
hidden in the programme. Play the games, 
solve the puzzles, decipher the codes, read 
hidden messages, compete against daunting 
odds to become the one and only person 
to learn, one thing — A word — A word which 
will unlock a bank vault which has real 
gold waiting 
Real gold waiting for the prospector that 
solves this unique challenge for all owners of 
the new VIC computer. from C.B.M. 


Fees eS See ee 
OK SEND ME GOLD RUSH 


| want to be the first to beat the computer 
and claim the real gold. 
Enter my claim for the GOLD RUSH 


Name 
Address 


Telephone 


| understand that all the first prospectors will be sent the 
GOLD RUSH cassette on the same day to arrive in time 
for the bank holiday Monday August 31st 1981 

| want to be one of those that has first chance to solve 
the GOLD RUSH | enclose £16.00 which includes 
postage packing and VAT. (Cheque or Postal Order) 


MR MICRO eect 


ANY TIME NOW 
IT WILL BE 
ORTH BUYING 
A HOME 
COMPUTER. 


You haven't seen a real home computer until And eight background and 16 foreground colours. 


you've seen the VIC 20 by Commodore. And music in three voices and three octaves, 
But by August you'll get your chance. as well as language and sound effects. 
Because that’s when the first VIC 20's will be So don't think of buying a home computer 
arriving at your Commodore dealer. until then. 
Then you can take a good, long look at what Because it simply isn't worth it. 
makes VIC the best. = 
Like the real typewriter keyboard 


with full graphics. 


= commodore 


COMPUTER 


Commodore Home Computer Division, 818 Leigh Road Trading Estate, 
Slough, Berks. SL1 4BD. Telephone: Slough (0753) 74111. 


